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size classification, small, and hazard potential, high, the selected spillway
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DEPARTMENT OF THE ARMY
14W ENLAND ONMON. CORPS OF 9"d0"9S

44 TRAoLO ROAD

1949fy TOWALTHAM. MASACU5TS 041"

Ow Sf JAN 1 0 m

Unorable Edward J. ling O
goveror of the Commoalth of

saslmacuset tm
state Suee
soot",0 ftsoauetts 02133

Der Governor Kng:

inclosed Is a copy of the "ari. Pond Dam Phase I Inspect ion Report,
which was prepared under the Vational Program for Inspection of
Von-Federal Dam. This report is presented for your use snd Is based
upon a visual inspection, a reviaw of the pest perforumnce and a brief
hydrological study of the dam. A brief assement is included at the
begime of the report. I have approved the report and support the
flndings and recomindations described in Section 7 and ask that you
keep me informed of the actions take. to implement the&. This follow-up * O
action Is a vitally Important pert of this program.

A copy of this report has been forwarded to the Department of Saviron-
mental Quality BuSimeering, the cooperating agency for the Comueslth
of Msschusetts. In addition, a copy of the report has also been
furnished the owner, r. Robert Javery, Plant Begineer, Stemns

a Associates, box 220, Vsbeter, Massacmustts 01570.

Copies of this report viii be md available to the public, upon
request, by this office under the Freedom of inforetion Act. In the
case of this report the release date vill be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
bSvirommatal Quality Ingitering for your cooperation in carrying out
this prosrsm.

Sincerely,

As stated Colonel, Corps of Sagineers
ivision sginner
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PHASE I INSPECTION REPORT

NATIONAL DAN INSPECTION PROGRAM

B Identification: NA 00110 *0
Name of Dam: MERINO POWD DAM
Town: DUDLEY
County and State: WOtCESTER COUNTY, MA
Stream: TRIBUTARY OF FRENCH RIVER

SDate of Inspection: 13 AUGUST 1979

BRIEF ASSESSMENT

Merino Pond Dam Is approximately 26 feet long and has a maximm height
of approximately 19.5 feet. It consists of an earth ambnimet with

- stone walls at the upstream and downstream faces and a loamed and seeded
crest. A swal* to the north of the left abutment currmtly serves as an S 0

emrgency overflow.

The facility is considered in poor condition. This classification is
based on observed seepage in the area of the spillway and the left
embankment, and apparent lateral movement of the left downstream masonry
wall.

Based on the size classification, sml l, and hazard potential classifica-
tion, high, in accordance with Corps of Engineers Guidelines, the select-
ed spillway test flood ws the 1/2 Probable Naximm Flood. lydrologic
analysis indicates that the spillway capacity with the water surface at
the top of the dam is approximately 1,050 cfs, while the emergency over- 9 0
flow has a capacity under the same conditions of approximately 260 cfs.
The total discharge capability with the water surface at the top of the
dam is about 65 percent of the routed test flood outflow of 2,000 cfs.
The estimated test flood stage is about 0.8 feet above the nominal top of
the dm.

Investigations are recommnded to determine the stability of the mbank-
eent, the effect of seepage, the method of dewatering the reservoir when

necessary and the need and means of increasing the discharge capabilities
at the facility. Rcomended rmedial measures include the cutting of
vegetation, the reshaping of the dam crest, the repair of walls and
spillway apron and the performing of maintenance work on the bridge over 0 0
the spillway. The Owner should develop a formal maintenance program,
operational procedure, and emergency procedures plan and should Institute
a program of annual technical inspections. The reedial measures and
recommndations should be performed within one year of receipt of this
report by the Owner.

CAMP DRESSER A MCKEE INC. OF

wowo -

R og e r H . W o o d N& .-3g , ,. .I.
Vice President
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PREFACE

This report Is prepared under guidance contained in the Recommended Guide-
* lines for Safety Inspection of Dams, for Phase I Investigations. Copies of

these guidelines my be obtained from the Office of Chief of Engineers,
Washington. D.C. 20314. The purpose of a Phase I Investigation Is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed Investigation, and analyses
involving topographic mapping,* subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I Investi-
gation; however, the Investigation Is Intended to identify any need for such
studies.

- In reviewing this report, It should be realized that the reported condition* *
of the dam is based on observations of field conditions at the time of In-
spection along with data available to the inspection team. In cases 'where
the reservoir was lowered or drained prior to Inspection, such action, while
Improving the stability and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the structure. *
It Is Important to note that the condition of a dam depends on numnerous and
constantly changing internal and external conditions, and is evolutionary
in nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point In the
future. Only through continued care and Inspection can there be any chanceIthat unsafe conditions be detected.
Phase I Investigations are not Intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated Oprobable maximm flood' for the region£ (greatest reasonably possible store runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as necessarily pos-
ing a highly Inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and ?Wdraulic studies, considering the size of the
dam, its general condition and the downstream damage potential. *

, 0
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NATIONAL DM INSPECTION POGRAM
PHASE I INSPECTION REPORT

MERINO POND DAM

SECTION 1: PROJECT INFORMATION

1.1 General

a ,. Authority - Public Law 92-367, 8 August 1972, authorized the "
Seretary of the Arv, through the Corps of Engineers, to
initiate a national program of dam inspection throughout the
United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising
the inspection of dems within the New England Region.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed ws issued
to Camp Dresser & McKee Inc. under a letter of 27 March 1979,
from Colonel John P. Chandler, Corps of Engineers. Contract No.
DACW 33-79-C-00S3 has been assigned by the Corps of Engineers
for this work. Haley and Aldrich, Inc. has been retained by
Camp Dresser & McKee Inc. for the soils and geological portions
of the work.

b. Purpose - The primary purpose of the Investigation is to:• . . ..

(I) Perform technical Inspection and evaluation of non-Federal
dams to identify conditions %Mich threaten the public
safety and thus permit correction in a timely manner by
non-federal interests.

* (2) Encourage and assist the States to Initiate quickly 9
effective dam safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Bams.

0 0

1-1

I S * S S S S S S S O S S S S 0



1.2 Description of ProJect

a. Location - Herino POnd Dam Is located at the southeast end of
Merin ond separating It from Low Pond In the Town of Dudley,

* Massachusetts, as shown on the report's Location Nlap. Discharge
frem the dam flows to the French River, a distance of approxim-
ately 2,000 feet dowstream. The coordinates for the dam ane
71 degrees- 63.6 minutes longitude and 42 degrees.. 03.0 minutes
l ati tuft.

b. Description of Da and Appurtenances - Merino Pond Do consists
of a retained earth santiment with a paved spillway across the
crest. An abandoned outlet pipe extends through the saankuent
to a mill building along the right eaankment of the dim. A sketch
plan of the da and appurtenances Is Included in Appendix C-1.

The dam has an overall length of about 285 ft. and a maximm0
height of about 19.5 ft. The portion of the emankiment located
to the left of the spillway Is formed by near vertical stone
retaining wlls upstream and downstream. The crest elevation
at the upstream face Is about 3 ft. higher than at the
downstream face.

The da eaankment to the right of the spillway and adjacent to
the mill widens, becomes nearly level and grades Into natural
ground in the right abutment area. The foundation wall of the
mill building retains the right end of the abutment on the

* downstream side.* *

The 30 ft. wide spillway, located near the center of the
dam, consists of a concrete slab invert and stone masonry
training walls, which taper from 5.3 feet high at the upstream
end, to a 3.3 ft. height at the downstream end. Six metal
supports are present on the crest of the spillway about 5.5* *

* ft. in from the upstrem face of the dam. The supports provide
for 7 bays, of flasliboards, having a maximm height of 3.5 ft.
A 4 ft. wide walkway spns the sillway above the flashboards.
Approximately 20 ft. beyond the lft abutment of the dam Is a
depressed area about 20 ft. wide with an Invert elevation 2.8
ft. lower than the top of the dam. This depressed area would
act AS an amegeny overflow during major flooding events.

The outlet works for the da have been abandoned and there Is
presently no means of dewatering the pond. A 3 ft. by 8.5 ft.
rectangular concrete wat wall is located on the dam crest about
60 ft. to the right of the spillway. The intake to the well
consists of a box conduit of unknown dimensions having an Intake
Invert approximately 9.5 ft. below the top of dam and a wooden
trash rack on the upstream face. Water is withdraw from the
well via a 10-in. C.I. pipe by a pump located within the mill.

c. Size Classification - The maximm height of the dam is approxi-
mately 19.5 Nee an the estimated total storage capacity at the

1-2



top of the dam is 762 acre-foet. According to guidelines
established by the Corps of Engineers, the dam is classified
In the mall category based on both storage capacity and height.

I d. Hazard Classification - The results of the Merino Pond Dam
failure analsls indicate that Low Pond dam will be overtopped
and affect several hoies by high velocity sheet flow. The
Stevens Linen mill would be affected as well as several other
houses and coemercial structures in that densely developed area
before the dan failure outflow discharges to the French River.
The potential loss of life would be nr* than a few persons.
Consequently, the dan is classified In the "high" hazard cate-
gory.

I. Ownership - The dam Is owned by Stevens Linen Associates. The
ouner is reprsented by Or. Robert Javery, Plant Engineer,
Stevens Associates, Box 220, Webster, MR 01S70 (Phone: 617/
943-0600).

f. Oper - Mr. Robert Javery Is assigned responsibility for
owration of the dan.

9. Purose of the Dam - Nerino Pond Dam provides for water storage
and provides process water for the don.crem mills. In
addition, it Is used for recreation by adjacent residents. At
one time, Merino Pond was used to generate power at the dam
site. However, the associated electrical equipment Is now
abandoned.

h. Design and Constructiom History - The date of the actual con-
struction of the dam Is unknown. There are no plans, specifica-
tions or computations available from the Owner, County, or
State offices concerning the design or construction of the dam.
Due to the type of construction utilized, It Is estimated that

* the da was constructed prior to 1900. A review of prior State
and County inspection reports dating back to January 192S
together with correspondence records and a Proposed Plan of
Repairs dated June 23, 1932, indicate that repair work has been
performed on the dam. In a letter dated 12 December 1931 the
County recomended that a reinforced concrete core wall, one
foot higher than the existing stone wall, be poured against the
upstream wll; that the walkway spanning the spillway be raised
18 inches; that self-relasing flashboards be employed; and that
the mbankment be raised to the new height of core wall. A plan
titled "Propose4 Repairs to Da" dated June 1932 proposes that
the upstream stone wall be tken dam and relayed In cement
mortar to n elevation 1 foot higher than the existing stone
wal. The plan also calls for widening the spillway by 10 feet
and to extend the bridge and flashboards across the proposed
30 ft. wide spillway. A letter from the County dated 7 Feb.
1933 indicates that repairs were made. An October 1938 County
inspection report indicates that spillway repairs were made in
1937 and an October 1963 inspection report states that "the

1-3
e O 0 C C C * •



flood gate Is Inoperable. This gate was leaking so the owners
piled up gravel in front of the gate." No records were found
pertaining to the Installation of a wet well within the crest
of the dam.

5. Normal Operating Procedure - There Is no established procedure
for the operation of the dam. The condition of the dam and
spillway Indicate little maintenance Is performed on a routine
basis. The normal level of the flashboards is based on the
needs of both the Owner and adjacent home owners. Flashboards
are reportedly removed In anticipation of high run-off. 0 .

1.3 Pertinent Data - There are no known elevations previously
established at the dam site. Consequently, the water surface
elevation of 485 shown on the USGS Quadrangle, Webster, NA-CON.,
1969, was adopted as spillway crest elevation. All other elevations
given In this report pertaining to the dam site were estimated from 0
the assumed spillway crest elevation.

a. Area - The drainage area tributary to the dam Is
a maty 4.4 square miles of flat terrain at about 1
percent slope. Approximately 9 percent of the watershed Is

" ponded water with additional mall marshy areas. There is
considerable storage potential upstream of Merino Pond.
Plerpont Meadow Pond, located at the northern edge of the water-
shed, at one time drained naturally to both the Merino Pond
and the Buffuiville Reservoir watersheds. Now, an earthen dam
has been constructed along the southern edge of Plerpont Meadow
Pond, causing it to drain strictly to Buffumville Reservoir. . 0
There is scattered development throughout the Merino Pond
drainage area with dense development along the western and
southern banks of Nerira Pond.

b. Di atDam Site - There are no records of discharges at

(1) Outlet works:.....................................None

(2) Maximwu known flood at damsite .................. Unknown

(3) Ungated spillway capacity at top of dam: 4 0
1,050 cfs 0 490.3 elev. (The swale to the north of the
dam has an estimated additional capacity of 250 cfs)

(4) Ungated spillway capacity at test flood elevation:

1,300 cfs * 491.1 elev.

(5) Gated spillway capacity at normal pool elevation: N/A A

(6) Gated spillway capacity at test flood elevation: N/A

1-4
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(7) Total spillway capacity at test flood elevation:
1,300 cfs 6 491.1 elev.

(8) Total Project discharge at test flood elevation:
2,000 cfs * 491.1 elev.

c. Elevation (ft. above NGVD)

(1) Strembed at centerlne of dam .................. 470.8

(2) Test flood tailwater ............................ 475.0 0 6

(3) Upstream portal invert diversion tunnel ........... N/A

(4) Nomal pool .................. ........... ..... ... 465.0

(5) Full flood control pool........................... N/A 0 S

(6) Spillway crest ............................... ... 45.0

(7) Design surcharge (Original Design) ............ Unknown

(8) Top of dam ............... ............ 490.3 (Nominal) 0 0

(9) Test flood surcrge......................... ... 491.1

d. Reservoir

(1) Length of test flood pool .................... 0.6 miles 0 0

(2) Length of normal pool ........................ 0.6 miles

(3) Length of flood control pool ....................... N/A

e. Storage (acre-feet) 0 0

(1) Normal pool ........................................ 305

(2) Flood control pool .................................N/A

(3) Spillway crest pool ................................. 305 0 0

(4) Top of dam ............... . ...... .......762

(5) Test flood pool .................................... 850

f. Reservoir Surface (acres) • •

(1) Normal pool ...................... 76

(2) Flood-control pool ................................. N/A

1-5
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(4) Test noow pool ..... .......... ...... ............... 101

(S) Top of dam ....... ...... ... ............. .... ....... N

£ g Dam Emankment 9

(1) Type.......................... Retained earth mbankment

(2) Length.................................... .Approx. 285 ft

(3) Height................................... Approx. 19.5 ft 6 0

(4) Top width and Elevation .................... Approx. 25 ft
at elev. 490.3

(5) Side slopes .................... Vertical stone retaining
walls U/S and DIS S

(6) Zoning ............................... .......... Unknown

(7) Impervious Core................................ Unknown

(8) Cutoff.... ..................................... Unknown e S

(9) Grout Curtain.................... .......... Probably None

h. Diversion and Regulating Tunnel ........................ one

i. Sptllway

(1) Type .............. 30 ft. wide by 5 ft. high rectangular
channel with provisions for 3.5 ft. of
fl ashboards

(2) Length of weir ................................... 30 ft * 0

(3) Crest elvto... ....... .. ......... 485

(4) Gates ............................on

(5) U/S Channel .......... ... ............. .... Nerino Pond 0

(6) D/S Channel .... ................................. Low Pond

J. Regulating Outlets - There are no regulating outlets at this
dam.

160
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SECTION 2: ENGINEERING DATA

2.1 Designecords - No design records were located for the original
dam at mi Pond. Design data in the form of a plan for
modifications to the dam crest and spillway dated June 1932 was 0 o
located and is included in Appendix B.

2.2 Construction Records - No records of the original construction or
modifications were locatd.

2.3 Operation Records - No operation records other than inspection
reports on thacility were located.

2.4 Evaluation

a. Avail a bility - Documents described above are Included in -)$ppendlx B. •

b. Validtq - There are no known design, construction or operating
i reors. The drawings of modifications to the dam crest and
spillway were in good agreement with conditions observed during

C the site examination.

c. Adequacy - The absence of known records of the original design
and construction requires that the evaluation of the dam during
this investigation be based primarily on the visual examinatiop
described in the following section and the modification drawing.

.0 0I
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The Phase I visual examination of Merino Pond Dam
was conducted on 13 August 1979.

In general, the facility was observed to be in poor condition.
This classification Is primarily based on observed seepage in
the area of the spillway and apparent lateral movement of the
left downstream masonry wall. The reservoir level at the time
of the site examination was 2.0 feet above the spillway crest.

Visual inspection checklists for the site visit are Included In
Appendix A and selected photographs are given in Appendix C.

b. Dam - Merino Pond Dam, shown in Photos 1 and 2, is in generally 0
por condition. The dam is basically an earth fill dam retained
by stone masonry walls with a spillway located approximately
at the center of the dam crest. Apparent lateral movement and
some seepage were noted at the downstream retaining wall,* and
local depressions were observed at the dam crest. The following
specific items were noted:

(1) Apparent lateral movement and possible settlement was
observed at the left downstream retaining wall which may
have been the cause of some dislodged stones al so noted

K at this location. (See Photo 7)

(2) Seepage was observed at the downstream face at two
locations:

(a) There was active seepage with rust staining at the toe
of the downstream retaining wall to the right of the
spillway. (See Photo 8)

(b) Seepage was noted just below the spillway apron at
the downstream retaining wall as shown in Photo 5.
Directly beneath this seepage exit, as shown in Photo
6, an accuulation of light brown coarse sand and
small gravel was noted at the bottom of the spillwaye
which suggests that some embankment fill has washed
through the retaining wall. Active movement of soil
particles was not evident.

(3) There was brush growing from the downstream retaining wall
and the spillway training walls. A heavy growth of brush 0
and trees was observed at the base of the downstream re-
taining wall.

(4) The crest was covered with grass and weeds as shown In
* Photo 3. Depressions in the crest ware noted behind and

all along the left spillway training wall and behind the
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upstream retaining wall, to the right of the spillway. No
6] evidence of movement was noticed at these locations.

(5) There was an accumulation of debris observed at the bottom
of the abandoned outlet located at the downstream retain-
ing wall to the right of the spillway cascade.

(6) Two cracks were observed in the spillway concrete apron.
One crack intersects a 12 in. by 3 in. hole (indicated in
Photo 4) in the slab. The spillway training walls have
mortar missing from the joints at the upstream ends of the
walls adjacent to the flashboards.

c. Appurtenant Structures

(1) Outlet Works - The outlet works appeared to consist of an
upstream net which opened to a metal conduit which, in
turn, discharged into a channel beneath the linen mill
building located at the dam right abutment. The outlet
works was observed to be abandoned and inoperative. There
was no evidence of any other means of dewatering the pond.

(2) Footbridge - A footbridge spans the spillway at the up-
stram ide of the dam crest, as shown in Photo 4, and is
seated on the spillway training walls. The bridge con-

IL sisted of two 12 in. deep steel channels which support a 0wood plank deck and metal pipe handrails. The downstream
handrail was noted to be slightly loose. Minor rusting of
the channels and the handrails and minor spalling of the
left training wall bridge seat ware observed.

(3) Wet Well -The wet wall located to the right of the spill- 0
way on theZ dam crest, and the wall inlet, which draws
directly from the pond, ware observed to be in generally
good condition. The wooden trash rack at the wall inlet,
shown in Photo 10, has started to deteriorate.

d. Reservoir Area - While there is extensive development along the 0
western and sothern banks of the reservoir, the eastern bank
of the pond has practically no development. Larner Pond is
located about 400 feet upstream of Merino Pond. Side slopes
to the pond are generally flat. No significant potential for
landslides into the pond which would create waves that might
overtop the dam were observed during the site examination. No
conditions ware noted which could result in a sudden increase
in sediment load into the pond.
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e. Downstream Channel -Merino Pond discharges through a rectangu-
lar spiliway to ow Pond whose pool is 14 feet lower than the
spillway crest of Merino Pond Dam . Low Pond discharges to a5natural channel which runs through a masonry stone arch culvert 0
and through the Stevens Linen Hill complex located about 700
feet downstream of Merino Pond Damn. The stone arch culvert up-
stream of the mill complex is small (about 35 square feet) and
controls discharge through the mill complex so long as the water
surface upstream of the culvert Is at or below roadway elevation
(about 19±+ above the invert of the culvert). 0

The channel through the mill complex is winding and of variable
geometry. It runs through the mill complex for about 200 feet
before entering a 200 foot long concrete arch culvert, which
discharges to the French River.

3.2 Evaluation - In view of the apparently satisfactory performance of
t6WiI1 -a present, the observed evidence of seepage and movement
of the downstream stone masonry retaining wall are not considered
cause for immediate concern. However, changes in the pattern or
amount of seepage, or further movement of the wall could indicate
the development of problems with the retained earth embankment.
Furthermore, the absence of a means by which the pond can be
dewatered is a condition that should be attended to.

I 0 S
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SECTION 4: OPERATIONAL. PROCEDURES

4.1 Proceduares -In general, there Is no formally established routine
for the operation of the dam.

4.2 Maintenance of the Dam - The dam and spillway receive minimal -0 0
maintenance. There iR no established formal procedure for the
maintenance of the dam.

4.3 Maintenance of Operatins Facilities - Water Is withdraw from the
- pond as needed by the downstrea7mil by the process water pump

through a 10-inch C.I. pipe. Maintenance of the outlet is performed
on the basis of need.

4.4 Description of Aaz Warning System in Effect - There is no
- e~stablished warning system or emergency prepredness plan in

effect for this structure.* *

4.5 Evaluation - Maintenance of the facility is being performed on the
basis of ne. There is currently no formal operational procedures
in effect for Mrino Pond Dam. Formal operational procedures,
maintenance programs, warning system and emergency preparedness
plans should be established.
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SECTION 5: HYORULIC/HYOROLOGIC

55.1 Evaluation of Features

a. General - Merino Pond Dam Is approximately M8 feet long with
th iIvewy located near the center of the dam. A depressed
area at the left abutmen-t of the dam acts as en emergency over-
flow. The pond has a surface ame of 76 acres and a storage
capacity of 305 acre-feet at spillway crest elevation (485 -
National Geodetic Vertical Datum). Merino Pond Dan Is basically0 0
a high surcharge low spillage project during minor floodin
events. The 4.4 square mile ame draining to Merino =od1s
flat (about 1 percent slope) end about 9 percent ponded water
which tends to attentuate major flooding events.

b. esmData - There is no Itdraulic/lydrologic design data
ailable for this dam.

c. Eiee LData - No records of pest floods are available for
this am. 19WCounty Inspection Report mentions that the

pond reportedly rose to within 6-n, of the top of dam during
the 1955 flood.

d. Visual Observations - A vi sual inspection of the dam and reser-
voir awea was made on 13 August 1979. At that time, there we
3 feet of flashboards In the spill way with provisions for a
maximm of 3.5 feet. There was no flow through the spillway,* *
The water surface elevation was about 1 foot below the top of
flashboards (W.S. El. 487.0 NGV). A 4-foot wide walkway
spans the spillway crest.

e. Test Flo Analysis - Based on the Corps of Engineers
Gu~idel ~ine nomded test flood range for the size, small I
and hazard potential, high, is I&~ PNF (Proable Muximum Flood).
The I& PWwas adopted asthe testn ood for this ajct, as
the den Is towards the lower portion of the size clssification
range. The magnitude of the test flood was determined using
the Corps of Engineers Guidelines for Phase I On Safety
Investigations. Based on the flat tributary drainage area of
which 9percent is ponded water, a I PW inlow of wocft per
square mile was selected for the 4.4 square mile drainage area.
The resulting peak test flood inflow for the project is
approximately 2,650 cfs.

Surcharge storage routing of the test flood inflow under the
condition of no flashboards resulted In a routed test flood out-
flow of 2,000 cfs at a stage of 491.1 feet. The spillway capa-
city at top of dam is 1,050 cfs iihile the swale to the north of
the dam has a capacity of approxiuAstely 250 cfs under the same
conditions. The total discharge capabilities at the top of the
den is, therefore, 65 percent of Lhe routed test flood outflow.
The routed test flood outflow would overtop the dam by about
0.8 feet.



S0

f. Da Failure Analysis - Based on Corps of Engineers Guidelines
for Estimating Dam Fallure Vodrgraphs, and assuming that a
failure would occur along 40 percent of the oid-height length

61 (150 ft) of the dam with water surface at the top of dan (elew.
490.3), the peak failure outflow would be ipproxima tely 8,700
cfs. As a result of a dam failure. a densely populated section
of the Town of udley. located In the vicinity of the Stevens
Linen Hill Complex, would be affected. Most of the dam failure
impact area would experience low depth - high velocity sheet
flow, although some areas In the vicinity of the natural channel
would be Impacted by high depth flooding. Several homes, in-
dustrial and commercial buildings, and roads. Including State
Routes 12 and 197 as well as the Stevens Linen Mill Complex
would be affected. In addition, the am at Low Pond would be
overtopped by greater than 2 feet, causing possible damage to
the dam. Accordingly, Merino Pond Dam Is classified as having a
"high" hazard potential.

* S

.
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SECTION 6: STRUCTURAL STABILITY

* 6.1 Evaluation of Structural Stability

a. Visual Observations - The left downstream stone retalning wall shows
evidence of displaeent. Evidence of se" ae a noted at the
face and Woe of the downstream retaining wel s~so con-
ditions are considered Indicative of the need for repairs,
although urgent remedial action Is not necessary. It IsI -expected that the safety factor with respect to the stability 5 0
of the downstream retaining well may be less than conventional
limits.

b. Deig and Construction Data - The drawing 0tained from the
Conl o orcester, masscumsetts dntebscplan and

elevation view of the dw. However, there Is no Information 0
concerning the lateral dimensions of the stone retaining walls
and no data on the engineering properties of the fill material
in the dam, nor how it was placed. In absence of this data
and in view of the apparent displacement of the downstream
wll, a theoretical analysis of the structural stability of
the dam Is not possible. Furthermiore, It cannot be assumed
that the safety factor for static stability resulting from such
an analysis is greater than the miniam acceptable value of
safety recommnded by the Guidelines.

c. Ovrt! eod No operating recoods other than Inspection
rrts 7bythe State and County are located.

d. Post-Construction Cha s - Modification to the crest of the
dateusrm w*-n the spillway are recomended In
available documents dated 1931. The visual examination of the
facility Indicated that, In general, the proposed modifications
to the crest and spillway were accomplished. Further docwmnta- 0
tion Indicates that the upstream stone well wes also modified
In 1933, although not In the imanner suggested In the 1931
recomenati ons.

0. SeimicStailit - Merino Pond Dam Is located along the boundry
of a *1m1czoine No. 1 and 2. It cannot be assumned that the
dam would be stable under seismic loading due to the condition
of the downstream face even though It Is a low risk area. Since
pertinent data needed for a theoretical analysis of seismic sta-
bility is not available, the seismic stability of the dam Is

* unkno~m.
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SECTION 7: ASSESSMENT. RC(NIENDATIONS
AND REMEDIAL MEASURES

1] 7.1 Dam Assesment S 0

a. Condition - Based on the results of the visual examination, the
" ikment is considered to be In poor condition. Although

same repairs are needed, no conditions wlhich would warrant
urgent timedial action ware noted. 0

b. x. of Information - The evaluation of the dam emankment
s b bon the visual examination,

consideration of available records and past performance andapplication of engineering JuGpent. enerally, the Information
available or obtained was adequate for the purposes of the Phase
I assessment. However, It is rocamended that additional
Information relative to mbankment stability be obtained as
outlined In Section 7.2.

c. U n- - The recomendations for additional investigations and
r ial measures, outlined In Sections 7.2 and 7.3
repectively, should be undertaken and completed by the OWner
within one year after receipt of this report by the Owner.

d. Need for Additional Investigtions - Additional Investigations
should be performed by the bMer a outlined In Section 7.2.

7.2 Recomendations

It is recomended that the Owner arrange for the following investi-
gations to be undertaken by a registered professional engineer:

* 1. Evaluate the long-term stability of the embankment, including
consideration of seepage conditions at the spillway and the
right mbankment, engineering properties of mbankment materi-
als, the seimic stability of the eankment and the need for
repair or modification of the downstream stone retaining wall.
Consideration should be given to the potential for and the of-
fects of changes In seepage conditions and further lateral dis-
placement of the downstream retaining wall.

2. A detailed Ivdrologic-Iydraulic Investigation to determine the
need and means of increasing the discharge capacity at the
dam. The investigation should also consider the need and means
of providing erosion protection at the emergency overflow swale
if the use of this wale Is to be continued.

3. An investigation to determine the required repairs, modifica-
tions or new construction necessary to provide a method of
lowering the reservoir water surface in times of emergency.

The Owmr should implement corrective masures as required, based
on the above engineering evaluations.
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7.3 Remedial Measures

a. Operation and Maintenance Procedures - The following remed4a
wort Should be undertaken by the Owner:

1. Reshape the crest to fill depressions and provide a uniform
crest elevation. The crest should be mowed regularly to
permit visual examination.

2. Cut and remove brush and weeds from the spillway discharge
channel.* Also remove brush, trees, weeds, and debris from
and within 20 ft. of the downstream retaining wall.

3. The spillway flashboards should be removed and not be rein-
stalled pending the results of the investigation stated In
7.2.2.

4. Repair cracks and patch the hole in the spillway apron
concrete.

5. Reset displaced stones in the downstream retaining wall.

6. Repair joints in the spillway retaining walls.

7. Perform maintenance on the footbridge spanning the spillway
in the form of repainting the exterior of the structure,
tightening the downstrea handrail, and repainting the left

3 bridge seat.

8. Develop a formal maintenance program and operational
procedure. The maintenance program should provide for the
visual monitoring of seepage conditions and lateral
displacement of the downstream retaining wall until an

1k engineering evaluation such as the one recinmended in 7.2-1
can be completed and acted upon.

9. Develop a formal emergency procedures plan and warning
system In cooperation with local officials and institute a
program of annual technical inspections.

7.4 Alternatives - There are no practical alternatives recomended.
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAN INSPECTION PROGRAM

DAM: Merino Pond Dam

DATE: 13 August 1979

"- TIME: 9:00 AM 0

0WEATHER: Overcast - Temperature 55 - 60 Northeasterly winds; say
15 mph

WATER SURFACE ELEVATION UPSTREAM: 2.0t + above svillway El.

STREAM FLOW: Zero

INSPECTION PARTY:

1. Joseph E. Downing - CDM - Hydrology/Hydraulic 0

2. Francis E. Luttazi - CDM- Operations/Structural

3. John Critchfield Haley & Aldrich
4. Douglas Gifford - Haley & Aldrich 0

5.

PROJECT FEATURE INSPECTED BY REMARKS

2.

3.
* 0

4.

PRESENT DURING INSPECTION:

I. S 0

2.

3.
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VISUAL INSPECTION CHECK LIST
NATIONAL OAK INSPECTION PROGRAM

DAM: Merino Pond Dom DATE: 13 Auwuat 1979
EMBANKMENT: . , BY: JWC & DGG 0 a

CHECK LIST CONDITION

1. Upstream Slope 1.
a. Vegetation a. None (masonry retaining wall)
b. Sloughing or Erosion b. None observed.
c. Rock Slope Protection - c. Not applicable. 0 0

Riprap Failures d. None observed.
d. Animal Burrows

2.
2. Crest a. Grass & weeds.

a. Vegetation b. Depressions noted behind U/S wall
b. Sloughing or Erosion on right side and behind lefc 0 0
c. Surface cracks spillway training wall.
d. Movement or Settlement c. None observed.

d. None apparent.
3. Downstream Slope

a. Vegetation 3.
b. Sloughing or Erosion a. Some brush growing from masonry B S
c. Surface cracks retaining wall.
d. Animal Burrows b. None observed.
e. Movement or Cracking near c. None observed.

toe d. None observed.
f. Unusual Embankment or e. See 4a.

L Downstream Seepage f. Wall wet and dripping at several 0 0
g. Piping or Boils locations. Concentrated seepage
h. Foundation Drainage Features exiting at base of wall, right of
i. Toe Drains spillway (est. 15-25gpm). Seepage

water is clear. Iron staining
4. General noted.

a. Lateral Movement g. Accumulation of coarse sand along S 0m b. Vertical Alignment base of wall, below spillway.
c. Horizontal Alignment Could be material washed thru,
d. Condition at Abutments and stones, but no active soil move-

at Structures ment observed. No boils noted.
e. Indications of Movement of h. None known.

Structural Items i. None known. 0 S
f. Trespassing
g. Instrumentation Systems 4.

a. Apparent bulging of D/S retaining
wall on left side. Some stones
dislodged.

b. Good. a
C. Looks OK, except D/S bulging of

wall.
d. U/S wall at rt. abutment is 1.5 ft

higher than at spillway.
e. Wall bulge as noted above.

f. Restricted by high wire fence. 0
g. None known.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Merino Pond Dam DATE: 13 August 1979

O SPILLWAY: BY: F.E.L. 6

CHECK LIST CONDITION

1. Approach Channel Note: Spillway fronts on pond.
a. General Condition
b. Obstructions 1.

- c. Log Boom etc. a. Good. 0
b. None observed.

2. Weir c. None observed.
a. Flashboards
b. Weir Elev. Control (Gate) 2.
c. Vegetation a. Wood flashboards are in good con-
d. Seepage or Efflorescence dition. Steel flashboard supports I S
e. Rust or Stains are in good condition.
f. Cracks b. None observed.
g. Condition of Joints c. None observed.
h. Spalls, Voids Or Erosion d. Minor seepage observed through
i. Visible Reinforcement flashboard Joints at all flash-
j. General.Struct. Condition board sections. •

e. None observed.
3. Discharge Channel f. None observed.

a. Apron g. N/A. Flashboarding founded
b. Stilling Basin directly on spillway apron.
c. Channel Floor h. N/A
d. Vegetation i. N/A 3
e. Seepage J. Good.
f. Obstructions
g. General Struct. Condition 3.

a. N/A. Apron is not substantially
4. Walls differentiated from channel floor.

I a. Wall Location b. None observed. 0
(1 Vegetation c. Two cracks were observed in spill-
2 Seepage or Efflorescence way apron. One crack is located
(3) Rust or Stains at the upstream end of spillway,

4 Cracks just downstream of the flash-
S5) Condition of Joints boards, and extends the width of
6) Spalls, Voids or Erosion the spillway parallel to the down-
(7) Visible Reinforcement stream face. The second crack
(8) General Struct. Condition extends the length of the spill-

way perpendicular to the down-
stream face and is located to the
right of spillway center line.

d. Minor shrub growth observed to 0
left of channel downstream at base
of training wall.

e. Seepage noted beneath channel
floor.

f. See 3d.
g. Fair. 0
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Merino Pond Dam DATE: ii Ai,,o1 1q7q

I SPILLWAY: (Continued) BY: F.E.L. - 0

CHECK LIST CONDITION

1. Approach Channel 4.
a. General Condition a. Left Spillway Training Wall
b. Obstructions 1. Vine and brush growth observed.
c. Log Boom etc. 2. Minor seepage observed immediate. 0 0

ly adjacent to flashboards.
2. Weir 3. None observed.

a. Flashboards 4. None observed.
b. Weir Elev. Control (Gate) 5. Fair. Mortar missing from joint
c. Vegetation at upstream.
d. Seepage or Efflorescence 6. None noted. 0 0
e. Rust or Stains 7. N/A. Stone masonry construction.
f. Cracks 8. Good.
g. Condition of Joints b. Right Spillway Training Wall
h. Spalls, Voids Or Erosion 1. Minor brush growth.
i. Visible Reinforcement 2. Minor seepage observed imediate
j. GeneralStruct. Condition ly adjacent to flashboards. 6 •

3. None observed.
3. Discharge Channel 4. None observed.

a. Apron 5. Fair. Mortar missing from Joints
b. Stilling Basin at upstream.
c. Channel Floor 6. None observed. .
d. Vegetation 7. N/A. Stone masonry construction.
e. Seepage 8. Good.
f. Obstructions
g. General Struct. Condition

4. Walls
3 a. Wall Location S 0

(1) Vegetation
(2) Seepage or Efflorescence
(3) Rust or Stains
(4) Cracks
(5) Condition of Joints
(6) Spalls, Voids or Erosion 0 0
(7) Visible Reinforcement
(8) General Struct. Condition
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Mernoa Zond Dam DATE 13 Aust 1979
OUTLET WORKS: Abandoned. BY: F.E.L.
CHECK LIST CONDITI ON 0

1. Inlet Note: Outlet works consist of conduit
a. Obstructions which draws from an inlet at the
b. Channel upstream dam face, and empties
c. Structure into a discharge channel locat-

-d. Screens ed beneath the mill works. The
e. Stop Logs works are abandoned and inoper-
f. Gates able. There is no gate mechan-

ism at the inlet gate.
2. Control Facility 1

a. Structure 1
b. Screens a. None observed. S
c. Stop Logs b. N/A. Inlet draws directly from
d. Gates pond.
e. Conduit c. Mortared stone gate structure in
f. Seepage or Leaks good general structural condi-

* tion.
63. Outlet d. Rust and corrosion evident.

a. Structure Several bars severed.
b. Erosion or Cavitation e. None observed.
c. Obstructions f. Submerged.
d. Seepage or Leaks 2

4. Mechanical and Electrical a. N/A. Abandoned.
a. Crane Hoist
b. Hydraulic System 3.
c. Service Power a. Conduit extends from inlet to
d. Emergency Power wood bulkhead at head of dis-
e. Lighting charge channel. There is a

Nf. Lightning Protection 12" 0 blank flanged conduit
extending from wooden bulk-

5. Other head.
b. Not observable.
c. Outlet discharge channel beneath

millworks substantially obstruc-
ted by abandoned machinery, wood
debris, and rubble.

d. Seepage through joints of bulk-
head planking. Seepage beneath
upstream side of left outlet
discharge training wall.

4. N/A. Abandoned.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Merino Pond Dan DATE :-13 August 1979
SPECIAL STRUCTURE: Well located at Dam Crest BY% F.E.L.

CHECK LIST CONDITION

Well There is a concrete walled well locat-
ed at the center of the dam crest to
the right of the spillway. Well plan
dimensions are approximately 3 ft. by
8 ft. The well is enclosed by a wood

bulkhead. General structural condition
of the well is good.

-Well Inlet The well inlet fronts directly on the
pond and is submerged. A wood bar 0
screen is located at the well inlet and
is in fair condition. Evidence of wood
deterioration was observed and one brokei
slat noted. Further Investigation pro-
hibited by inlet submergence.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Merino Pond Dam DATE: 13 August 1979

SPECIAL STRUCTURE: Footbridge BY: F.E.L.

CHECK LIST CONDITION

Footbridge Note: There is a structural steel foot-
bridge spanning the spillway at
the upstream end directly over
the flashboarding. Two, 12 in.
deep steel channels support a
wood pland deck and metal hand-
rails. The bridge consists of
one span and is seated approx.
9 in. into spillway training g
walls. Steel channels and metal
handrails exhibit minor rusting.
Downstream handrail is of thread-
ed pipe connection type and
slightly loose. Bridge seat
at left has spalled. With the .
exception of the loose down-
stream handrail, the footbridge
is in good general structural
condition.

• S
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APPENDIX B 0 0

LIST OF AVAILABLE DOCUMEBTS AND
PRIOR INSPECTION REPORTS

DOCUMENTS Page No. 0 0

List of Available Documents B-I

PRIOR INSPECTION REPORTS

Date PAe No.

Worcester County (Index) B-2
January 7, 1925 Worcester County B-3

1925 Worcester County (Letter) B-4
March 24, 1930 Worcester County B-5
December 12, 1931 Worcester County (Letter) B-6 0 0
January 4, 1931 Worcester County (Computations) B-7
January 27, 1932 Worcester County B-8
February 27, 1932 Worcester County (Notes) B-9
February 7, 1933 Worcester County (Letter) B-10
January 13, 1937 Worcester County B-11
October 19, 1938 Worcester County B-12 9 0
December 30, 1941 Worcester County B-13
November 10, 1942 Worcester County B-14
February 18, 1944 Worcester County B-15
December 11, 1945 Worcester County B-16
December 1, 1947 Worcester County B-17
December 2, 1950 Worcester County B-18 0 0
November 29, 1951 Worcester County B-19
September 13, 1955 Worcester County B-20
September 25, 1963 Worcester County B-21
March 5, 1969" Worcester County B-22
March 21, 1969 Worcester County B-23
September 9, 1969 Worcester County B-24 0 0
January 18, 1972 Mass. Div. of Waterway B-25

DRAWINGS

No. Title Page No.

Proposed Repairs to Dam 
B-26

at Stevens Linen Co.
Dudley, MA
July 5, 1932

I.
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a nd Roeuirvcre". have orderd c-n Irspeo ti:r of your dein. I*) 0

*r~tove Ao!3 stat33in Ireawt @r.'.rdii.S V.d ins~c-ztIon of do:-.,_
* **The ect-ity sh~'~'~ oall r. , !ten s: orce In, toc itars

*citune r, thorcuih oxvrm! lo 1. I it t-. cf .v ry resarvair, m ter-
jc vir eic.. and4 nl : ty 1.. bri-Qt'ic cf -V.!l lone of life or

* damage to a road or brIdge it lid#; i- to causae.%
hbe c z:imers 11m Oau~e ever . 'i~it to be mos by

a ioucui tt et'gir-tr w)-., thall .-aport in e~teail and ths virk
r thf e;h1.~ox required for sa:f~ty nr. 1c yvblic jot." -me 0

Coiuft7 Cowirsionzrs heret7y order that th. folloe±.; repairs
* be zad ; t.) yr-ar dust- (Notes- Ropaire tc.4 uad. are marked with

I. jtsahr down trsi

2 . UPn -faL .... *.----

. 3.7 ~ .Walls to fpillaay .1ifon....a S

4. .Ata or

8.fta planks eAtmes......~..
* ' ~9. Clean out'vattef &a-.# pits or fue.... .

10. V.. analtouiL...
21~. Provde new taste Tips or £'Iunz.... ....... ..
12. ' pipe to *3ill thru ebnm

I10.. Lover

**long fee deep ........... a jt
.16., Cut off brush and tres from etbirkmont
27. rill up holes txd regrbide ea0~aft............ 0

ru olj notify U4 ;.titer a perton or by letter.'afte

* .. * ** .~ . ours ver~l trulys

o.
.* ...
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. .. . .

COUNTY OF WORCESTER MASSACHUSEPMS
• .., .. ' " COUNTYENGUM.iR •

laspeatin of Dame, Resevoi Dame, and eervoa.

-. - lu e od b ... -.......... ).O, . .1a ' ............................. . ...... D o ........
.... .o.......... ................................ ..... .............

Ul.." OwMer....S.ita yp.eT... or. m ........................ ...... "

M D a.m T y e ........................................t..... . ... ......................... ...... b..y ................. .........
'a Desp yAn........ Omet.......... .. p y ... ........

Width top Abutment ......... ....... Width top boto ................ Wldt b Spflhay. ............. ...... ..

W idth Flahboard ....... ................ Pl d . ............................ .. ...........................

EL Flowline Cleanout PiK ........................... i Cha Pipe...-.... ......................

. K ind of Foundation under f w ,y ............................. ........................ ................................ .....................

4C condition ...... £,,bt t, , OIQAP..t.Q .. .W td, aA.d.f 91otU jaintz..

i * -'" IEMBANKMENT-Lengh oerlU .........an..ig

FV. Tp W. O ....... G Top .. .f ............ ...... ....

-t, of ...... .. ....... .......

,' n ..... .. ...... ... ..... ... ...... B* p ........ .. .

* Bb'h?uld be filled-domatream wall Is l-q - .-
..... .... ...... . ... . ....... .......... . . ..................

CAES.. ........ Kn. .. " ' ....... ... .F 0 -o n t ...Size F : .......... . ..... ....... .. ....... .......... os~ .. .... ............... ..... ." . ........

C ond ition . .... . .. .. ..... .... ....... .... ..... ... ........... ..........' o d lo . .. .. .. . ............. ............... .......... ....... ... ..... ..... ........ . .. ... ....... .............. ........ .... rOO

... eE . . i ... .a m .. .dU . P .-.... ... .. . -

Location.. . . . .Ave.N

Evidence of Lcnks In Struatuz ..... 94 I~~~ ~Jl.)OrU J~ ~I.1. ~~~
.ic nt.~ a ~..,........ ..........

.Tcefr epaif e.n. . )at..o . ........... . ......... . ....--..... . ... ......

+ -' • R ent ~ plb s li d D 41...I __ .. ...... ....... ....... ................ .... ........ ............ ........ ............ .... ...
,T-o.,' .'.,ar. , o • Conr beo..m

W gturrof iBuldiow and IRoads below D m ... ............... ........... ....... ...... ............

. .. . .. ... ..... ........... .
,0'm " of Ae. |' i',,d ... . .n. . . .P" Arab in Square F . .

" luzrc in .. - IF : S-i f quaet S am .. .... ... . ... ..

..... , d 8to +,', .:' ., .r g L. _ ..: ... ....... ............. ....
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0 S .

**Dec. Up 1 931

Or0 0
C tceegt Linen Workpp
£'Me~cy Uses**,
At* L~v K Ma Craworii-

l'r ' eri;* Pon&, at Widlcy, Pas* accord~rr. to
s.ttc jarjp and we found that the folowing repair$a

SsacuzI4 be Uadel

-. 1.L!.rt~o 'itaue3 arnd oo4l-rop ftoi 013 to; of ;Tv.nAuetj
- ch.,uld bet P.1ced at-doturtrem. foot elmbdcauent.

2. A relpf~reCd conervte caoullp at least one foa4
higher* tha the prelen .vpstream~ stafte -w~lp Ashola

* .be kbu-e a OLMst the p"34.t we] 's o -tb~a~ vilto1,.&
11 be !M.eE M17.'ree h tE'~ thfs -a3)

B., The va1kyij *aZOS$ thC-SptlWqsudFetep
16 .~ l t~ S * * . I. . .: - - , .. :

t,.c r*~i-tr,*s tha I~a 4'o rou 'n
* to be ?iallel vwone

R "E'FanknCat Sho6g to wo~~,Sqthat 2 top it.U1.6
*bc ecc rith new plerction of ccncret.tails.

* I c-n:1dr- tbwut this den In In ;oa -condlti-~: ~tor
1:. . -2-tlz out of. Comrtrot-. f.c or spi1 7'.-, -~ -n!J1J
WTc"o rcrai1's thvnutd )c s--o I -l:tlJ7*I

yr.i* vaz t -a
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- . . , - . .
. ., S

1, -4 4

J 3 /. ". "

4*.0

- a

/fl

0 . T r P ./.

- .7~ ""? ~- v APENDIX z B 7:

-~ *.. i;- - -- ..

-:. • •a- q

, . . . .- . . . . ."':/ / o ' . .... , .. . . .
I U - -. ;.r :.7 ? : , . ,,- - .. . -:,

. . , , , ,,,.a - ,, , , .-.- ' . "-' ' . . .. S ; : .
' .'# , 7 - : .'-;.:.. . ... . . .-. -

:.: - , ,.0...-:,.,

I .." S

U. . 0

• . ". o. . . r" , , .,L • , .'. .

APPENDIX B-7

*I 0 0 0 S 0 0 S S S 5 0 5 S 9 0 0



COUNTY OF WORCESTER MASSACHUSETT'S
COUNTrY ENGINEER . .

inunecti n'1Ym la ir flarm, and Reservoirs.
Prof C..I)et r'aon..s a

1Inspected by. L.O * !Arden J. . .-*A~ o.. .... 7

To. Dudley.,,.... UI) er, llerino, Pond,

.. ... .. .......r ................ U . se....

Materiaand~ype ....... . ..

YPuai Designed by. ....... _..... Coustrutecd by . . .. Yew .... ..... ........

SPILLWAY-Length ......... Feet. Depth ... i.. eet

Fl. top Abutmn t ....... . E...l. Crest.... .. ,....... El. Apron . ..... . ...... El. Streaxnbed ...............

Width top Abutment........... .idth top Crest .........Width bottom Spillway- .1 . .0

Width Flashboardt; carried,.................... .... Kind Flaisbboards .. .. .....

El. Flowline Clenuout Pipe ............................Size and Kind Cleanout Pipe ......... .......................

Mond of Foundation under SpiUWay .. ...................
Condition Proi' Allen agrees trot brid~e shoulidbe raisedl f ect, cnC
thbt concrete wjall should be bui lt on upst .reamu.. side of.spil iu 'ay.

............... S
EMBANKNIENTr-Length overall ............Feet
V. Top .. E aua ud . ith Top .. ...... .... ... ......... .........

Gowoun&a .. o...,.............

V~iid o! .oea .... . ....... irp.. .

...r~!i ro .zlet - .. ... Fo...ndat ion.. .............. ................

GATES...... .... .ota .....

size Kind. El Fowin; ....... ...

Coudition .. ... . ..

WhEL........ ....... ....ated...

Location ...... .. ... Ave. Head .... ........ . .... ..... ...

Evidence'of Leak, iii ...... ... I...t.. . .. .....

R ecnt Rcpnlr% aud Date ..... .......... 0 ... .. ... .... ... ..............

' *oi e f fC u it y b li a ............ I ............ ............ ..... ......... ......p~ ..... ....r b.l.. .u -.

Nath it v of thiddings auth Ro&4 below Dam .............................. ....... ..........

.. ... .. .. .. . . . ....... ......

-\,,,be of Acvi iii 1',;i d1............. .. 1)11 im.. o Area in Square M~ic........

. . . . . .. . wrc t u .~. .... ..~(Xbo c
............................................ ...............
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COUNTY- OF WORCESTER MASSACHUSETTlS
3 , ., *. .~.. COUNY ENGINEER * S S

Inepeetion of Down, Reservoir Dame, and ReservoirsM.

In111pected by 1.QJA,-,.X#e iK Mtf .eha.90A1ei Date.11n ........ Dam No...Ql.........

Town .......... on.41 Y ............................... Pond~

Owner. ............. .......... ..... Urse...................... . ... ........... . ....

Dow Designed by ............................ Constructed by . ........... ea.........Yu................

SPILLAWAY-Length ........ Feet. Depth .. -.... Feet

M. top Abutment ................. E2. Crst,............... El. Apron ................. El. Streazbed..-7 '-.... ..

Width top Abutment ........... Width top Crest ........... Width bottom Spillway..........................

Width Flashboarda carried ..................... .Kind Flashboard ......................-.............. ... .....

El. Flowline Cleanout Pipe................S....... in and Kind Cleaniout Pipe ......................I.....-..

Kind of Foundation under Spllway ................................................. . .................

Condition. .. OK .... putn& bu C~..bLtmn waJJ .. AM61W. Strf tM 7!-7=t
......dangeraims. ...... d.b~ B p4.................. ... .......

EM 1BANKMMN-Length gverali .......... Fet..

.. 'IE. Top.. N~Elatural 33ound................... Width Top ........ . ...... ...
width'orB0i ........ Ups ?-eam Slope .... ...-. ... Downua aiBope.... .....

ifr of CrowalI ...... ... .... . ..... ... ................. .....

.......ia .r ub ik e L - . ...... ........

. ............ .. ..... . ... ..: ...... ... .........

.... .. ..... ....... %. - ..... ... I ... .. . ........... .. ....

S*z .... . Kind ......... ........ .io........... ~

Loca.t..n......... ............. . Av. .......... ......

... .... . .................... 1-..........I. ................................ ................................ 0... .. 0.

W HELR .................. H nd.......nd.......t.. ..........sie................R te.V.. ............. .........

ftopogaph of Cous n tr ..e..ow Darn . e ........................................... ......

S- ........... . . . ........... .............. ....- .........

Re e tR p isa d a e................ ....................... .' ....dn~ ....... ......... Da........... ... . . . .....

Topography....... f... o.. try...belo ... ................... ..I.... ....... ....... .... .........

Fr'e.!?r of AIcs Ili P ~........... ~n~ Area in Squaro Mik.j ............. ......

* QIoin &C.Qvai I,- Ut pr. Sqwale mile ................ .................... ............ ..............

A Stl! zj CUMi Feet .......
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3 ~ ~ .. ,.,. . WORCESUF CouLT 14EGIIIEER .'.

I'. nspeotiof r4' Dan#, Reservozv Dams~ n Fervir

~~ location Vr~
-. O mWfer 5jr& :4utA -Use a-

A&ILLVAY; 0 1e~
.1 .tp Abte CetEl-ApronE1.St.BedjV'.

Wdhtop Abut. Wit opCet Width bottom Sp.way

SE1.Flowliae Cleaniout Pipe Size and Kind.Pipe- .. S
Kind or' Foimsdation under Spillway________________

~ i.opA~~L~dat Arp ~und______ t

c-Kj ..tnrral 1-- ii .. ~ i~rapj

* I~~~~Lcaionair______

-tnito OLbe ~i.m _____

t ' *vidence.o.bfk i Str ucture''

Rlecn LOc'at"C and Daie I*b 95

.!4on-Cub..o I ]rot

lru 9 v.;j a



0

- * ~ WORCEFTMI Cult'.TY F6GIE.R

ln~pectincn. of Lam~s, Rteservoir Liums, end ftc-Servoirs 1

UInspected. by -. .Dte a~.jam No. A(- al
.. .. .. . ... . . . . . .. .

- ~~ __L-ocati)k ')fl"Uonn

owner ______________Use___

_~ V I LfIL;AY
K. t.) Abutiaent EE1o . Auroz. Fl.t.BeO0

Wiut.v top Abilt. ___Widtl tot) Crest 'Idt)i bottor 'P.Way- --

Vilauth fls~iihrds hind 11 3shboard&,

El.. Flo'viine -lextuut Pipe Si 4 e and Kind Pie_ __

t** ±Ei.4~tu ai ro tnd ____~i Top ____

-'utli oi: Borrom Upstrean Clope Dovnsti-ea 31opej
'nlfd of Coremr.il Pii~r..___________

- ~~.in Lrmbanlient. oundition -.

3 ~ ~ ~ j A MS_____

* ~Size_______ K(ind ___E.Flvie.
Co'nditiun_ _______ _

Fvidien,u of -nis 1,1 Ltructure -

~r We. ~. Y~w_________ Dr.ini,~Aron in ~.~~
~ i.~ ~X ~ F2~~tper bqu-ril Mijle _______
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- a.. ORCESTER~ COUNTY ENGWdEtR 9 0

Irispectioi of Dams, Reservoir Eams, and Reservoirs

I nspected by ) j4A I L Date tt-l-'-DzNj '' C'7

Towni L iocatioA
-AM -~e ~IM<5ili ~Use0 0

SPILLWAY'
E:1.tog Abutment EA.Crest _ El. Apron ___E1,Et.Bed
.;idth top Abut. Width top Crest Wildth bottom Sp.wty

L fit lashboards 1 4-....Kind FlaShboards__ 1 j
E~I.Flo~1iiie Cleartout Pipe SiLe and Kind Pioe S
Kind o Foiuidation under Spillway
Conditon S . 4&I l.!.ke AJ j2ra*fM',h .- F :so&,//, L1j

EiTo p..E1.N atur.1 Ground Wid th Top_____-
ji-,t11 cf Bottom - pstz'eaM .Slpe _, Downstream Sloe -,

rind 2Cc~i''.aU. * IUprap

A--. J 0

CVILS - ~~Locritioh2.A &,

SIZ -'1 4 1A _Kind_ ___ -EI.Flowlinc *
ConditioR~ [172_________

Fvidende of'L.caks in Structure L

a.",.. L ~iCnt.o'Cairs and' Date*______

Nin'irt~cr Acrcs in. Pond Vrinago Area in Eq!c

A:,chv)rc- ai Ec c~n Fect p~,r Squaru I.!ic_____

4i ihatcd E oi 'Lilion Cubic FLt_ ___
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.. , fCOUNTY OF WORCESTER MASSACHUSELTTS
COUNTY ENGINEER

Inspeutlon of Daum Itasrvoir Dam, and Reservoirs.

Inspected by J. ... N ..... ....I..... Date DamnNo. / 4 4

K . Town .... .. 4 ................. 11Aln ........... ... .
Owner. ......... .s ....

Dam Designed by .......................... Constructed by ..... . Y..

SPELLWAY
*El. top Abutment .............El Crest ..... . ....El. Apron. ... El. Streainbed.

- Width top Abutment ........... .Width top crest ... Width bottom spillway...... ............ ....... 0

Width Flasliboards carried 4?. f t. ........ Kind Flashboards..... ..................... . .........

*El. Thwline Cleaziout Pipe .....................Sine and Kind Cleanout Pipe_ .................... I......

* . . Kind of Foundation under Spillway ..... .................. ................. -...... ...

Condition .... 4 20. - .................... . ..... ...

EIBANKLMEN
In ~~........ Natural arouad . .. ......... Width Top .... . ......... .

W14h ~ oilotm.... ..... .... Dow'ustrea slope....

....... hi. d Corwaa . . . . . . ...p. I ......

Co dton,. ........ ..... .......................... o nd t n ....... 0 . ........

Sz. .............. ...........-_-id ... ....... ...- l lwe......... ..

Codiio. ..AAESh ~ ..... d .v.j .... ctin .. ..

A re ......... .. Ki. ..... ..... ...:o.....ine..

Location. ......... -. .......... ... ........ . . Ave. Head .

EvidenceofLeeksuin structure ....-........I......... .. -....... ..

.5 Recent Repairs and Date ......... ... ............................................ .. .

* Tpogapy o Cunty ow am... .. ... .- ......

~~~~~. . . . . . . . .............I..................-.. .. ......... .... ... ..... .. .

Ni-uture of Buildinesr and Roads below Dam ..... .. ... . ............ ..... ..... . . . .

V -l'r Acres in (Ni uJL -_ ... *....... . .... D)zir.--c Area in Square Miice . . .

-.Iorgehill FCo,.I z-CcrSquare Me....

:thuiatedL-tnr;:~ cubic Feet.,*..-- . .

APPENDIX B-15
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- Inspection of Dams, Reservoir Dams, ad Rservoirs.

*ope by Da....te . Dana No.

Dam Desiped by.......................... . Constructed by .......... j ..... Year -

* @SPILLWAYU
-EL top Abutment ......... .....E Creat ..... ....... .. EL. Apron.............

*Width top Abutment ....... Width top Crest .... ..... Width bottom Spi0

*Width Msbboards cared ............................ Kind Flaboars ...............................

El. Flowlive Clesnout Pipe ...... ................... Sins and Kind Cheavout lip...... .....:............ ....

Kidind o n s 08 u de pil ay .........................a......nde.. ............................... .......

....................... .............. . ....... ........

* . ERI DANKMNNF
-E3. Top...'_ . ... ........ M.Natural rona.. .......... ..... Width Top.!......... . ........ ..... ...

Width of Jlottor&..J ....... . 0 tream Wore.. ..... .. Dowestrtam Slope.......

!Ciij o~f .......... .... _. .... 1iptop .. .
N teijiii ~ ~ ..~m ........ ... t~to. ... ... .

% AT...... ..~......... Lcto. ... .......

.g .. ................... Lodo .............

:,. ............... ............... ...e ..

...... Evde c ...... L..... in .t.......

Co dto ..K .........

-iEE ............... .. ....n. Re&r and Date.. - .............. eH.P...G70...... ....

* Tpoahy of Country below Dam..... . ........... . .. . . . .

........ ..... ...... ..... ... .I..... .. .. ... ... ..I. ......... .. I.. ... .. .

of Cudig a d R a sb elo DaFeet ...... .......... ................. ...:.... . ..

. ... .. .. ; . .. .. . ... .. . .. ... . . .. ..... .. .. .. ..... . . . ... .. .. .. ..... . . .... ... . . . .. .. .. ..
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a [ ~ ~ ~ Upper kerino Pond TEM.

WORCESTER COUNTY ENGINEERING DEPARTMENT

ft.. .WORCEUSTER. MASSACHUSIW1

. DAM INBOSEOTION REPORT

_mp SeesLn Associates. _- pL Dadlc -. Lncstriasl 0

fSqwpzCgO. Y £.V.1eiixher-L.O.K c_ AE__Dc1,1947 .-.-

Tykf 4.ST_..th.-1 sub ankment-dov.-notreaa copomDImp fair (k
battere wi1 concrete lndsiIa

UPILLWAY S S

FLASHBDARDS I" PLACE .. .. -.... .... RCET giArS lfl _ _

G0,40MpH SI& leaks under e ach abutment- -

1' RE~~0PAIRS NEECDED - - -OtQL ok . . . . . .

-* KMBANKMEN?

- A' CH EENREAIWU.J-

.- ---------

6~i. ATrEU

* . ~cowomot4 --- SAt,9 ItODremovv4-to instahllneogt .-I*~~ ~ ~~~~ . ........og .t iSthflUAL..... .

*.LEAK*I- NOW atmn At91le2mi-!ame.S ;revious _inspecti .

- -. DAT. Doc. 1,1947 --..

~ .1 -1........I..B.1.

mom" .~..



TOWN. -' CAMN 0.. 2

- WORCESTER COUNTY ENGINEERING DEPARTMENT
* ~WORCESTER. MASSACHUETS

- ..... 'DAM INSPECTION REPORT-

Lt/ELtb L .A t'c....

*1 UPILLWAY

* .* , CONDITION 1 6-.1.,

* UEPASNEo MCCO .CO1 I4W . .

* CMPANKMENT

CONOMTON -. ~~~c...-Ie~* 4 C

GATPS0

REcENT napAing

I CONDIION -

NCO AING NEC -
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0O

-- - . . . -. . . - . . . I..I I .... ...

c-,o., , ....,. . .. . . . -------- ... . ...

REPAIR .... .,. .' .

*.LUU IHT FIN --

WOCEER tONUAIU5EO

tI.-' "." . DAM INSPEOTION REPORTo

I -. .........I .'. . ..,,,.PAIRS MEWE ......... . .. .. . .. ..............-. ... .. .. ...... .....

:g., .MBANKMENT ,

RWKT EPIR. a. -

? N O W . f'I-.- . . . ."."
€ --. :' "". - " " . . .""Y - " A I _ ' " - . ,.." .

4,.* .:-,. , .- "~~~ * ~~o ,_ . .I , ". ...:.. .. . -- , .... : . ..... .U " .*
" \  

"' r AIRU" ' ... . m. - . .. •. . ..- --~- • .-.- - .. , . 0
-i.,: 4 .: .. " . - ..

:!*.* .

RADATE

,- .. . .- ,--- ..... .... I . .. .- .

. . . . .,, ... .. " . . .;j, %..,.1 .... ,..K -,:*. . . . , ...
.. .. ... , . ' • . , .. ,

.. 4 , , I , . o . , . ,. '. , " '

1 '.. ;;, .-., . ... .. , .~ ,'. . . ,.. • ~NE -. . S

•. ""a...• .. .
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Tow. ee DAM

La^Ik wCAM .. L.A.....

WORCESTER COUNTY ENGINEERING3 DEPARTMENT

WORCESTER. MASUACHUSLTTS

DAM INU1PEOTION REPORT

~ - - -- -- -- -- CONDITION

UPILLWAY

VLAIIEA.O SNPLAE........- . -. -. RECNT EPARS....... ..........

CaNOITaCH - -- '- - ,..--

U~~lVCN MCPRE AIRBN E E ........ - ------

I,. -2

*ALEU HL

L EAKS EAR -- . ~ .. . .

P ~ ~ c icONsT -- -

REPAIS NEDED - D^ -
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.TOWN ""r' . DAN NO. __ _ _ _- _ _

LOCATION , ,, STREAM .__......_,___,_. __. 0 0

WORCTsm COUl;; smIIEERIrN DIPARTHIT
WORCESTER, HASSACSETTS

MR DAI 1!j1Z12Z12E 111211A

Owned by - A -,,Place ,,- "Use

Inspected by _ - " -. Date I

Type of Dam . . ... ,- - Condition ., -

SPILW.AY

Flashboarde in Place - Recent Repalrs ..... ..

Condition " -

Repair& Needed , , .. 1_.. / . -A- ' - * S

-. - 6 - g,

I ~~~~Re:aet R paira Z -L /,e.

Repair. Needed. - . . . . . •

.: erdHc.ont Repairs,-r,:, ,

Repairs Needed . ...- "/ . , "

* 0L / i.- . • ; .i . * O3El•fS

" .. How"Serlous A. --. .

' DATEs " .t , _ __ "

APPENDIX B-21
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7 •
h , . _ ..

-"AT ION /1'c. -... e. ST,. /_-__ _.....___ _

.ORCGMTER COUNTY ENGINEERING DE"AMPZNT
WO1ACESI 1, NA-SACHUSE'TTS

DAN I NSPECT ION REP ORT

* Owned by Place Use -

nspected by.-. '-,:_, . Date -
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INSPECTION TIEPORT & DATA FOR DAMS Ta own.~ht

SOwner: STEVEMAJ. i-&~ A,-A.- Stream: -

His Ad'reG5 sIli s 5r. , 1 LE4Y Pond ..4fii,&,o peov0
Functi~on of Vaia: IL I POA02B:

Jo-i rrk o~ By 4'CON~~ ~1DITIONI b.ATZNG -

T~ct~n&Accss.,Structural: 6o&) --'
IT~SW Quad. Wcbst-cr .L t._fZ53-o*.I'3'o Hydraulics 'kie).."
Drain.Ar.S:4%Sq4JM-. Pon~ds: OB Ra/am:MBeferalt 3.;--
Ch aracter of FR.: . .. . .. . .. .. . .. . - .-

Tatimated
Di echarge:*

Ueneral, Description of Dam and Discharge-ControlT* 6-A P7-q #. JV

a e

*0 0

Y:,~ . -I,~ 4

KouarIca and Recemaendatlouda. . .-. --

Date Comenrt..............

DamNo/4- 7

APPENDIX B-25

0 S0 0 0 0 0 0 0 0 0 0 6



VCWL tIttpc 1.

t U.PC.t MIR114o Powc .

Upa rsn .
*00l 1

About I IZ 0

T..a Lows LL~wPP0LL CO. WORCESTER COUNTY COh590CR5
WORCESTER COUNTY ENW(NICIZSING DEPARTMENT

PLAN OP
PROPOSED REPAIRS

TO DAM'
Al STEVENS LINEN CO.

DUDLEY MASS.
AS FILED AND APPROVED SY tS4c

COUNTY COMMISSIONERS - --

ATTEST. A TRuEL CoPv 6SV.ICR O

APPENDIX B-26

li 9 . 5 S S S 0



APPENDIX C

SELECTED PHOTOGRAPHS OF PROJECT

Page No.

LOCATION PLAN

Location of Photographs C-1

PHOTOGRAPHS

No. Title Page No.

1. Overview of Downstream Face of Dam and Spillway iv
2. Overview of Upstream Face of Dam from Left Abutment

Area iv
3. Crest of Dam from Left Abutment C-2
4. View of Spillway Showing Bridge, Flashboards

and Supports C-2
5. Downstream Face and Toe of Spillway C-3
6. Sand and Gravel Deposits at Toe of Spillway C-3
7. Portion of Downstream Face of Dam Located

to the Left of the Spillway C-4
8. Seepage Near Toe of Downstream Face of Dam to

the right of the Spillway C-4
9. View of Downstream Channel from Crest of Dam C-5

10. Wooden Trash Rack on Upstream Face of Dam for
Intake to Process Water Wet Well c-5

I11. Trash Rack and Cate Stem at Intake for Abandoned 5
Outlet Works C-6

12. Wingwalls and Remains of Wooden Gates on Downstream
Face of Dam at Abandoned Outlet Works c-6

13. Abandoned Hydro-Power Equipment Beneath Hill Building C-7
14. Abandoned Outlet from Beneath Mill Building C-7
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NOTES:
1. PLAN BASED ON JULY 1932 DRAWING

AND CDM FIELD OBSERVATIONS.
2...i DENOTES PIIOTOGRAPH NUMBER

AND DIRECTION OF VIEW. O

CAMP DRESSER & McKEE, INC. S.ARMY ENG. DIV. NEW ENGLAND
B CORPS OF ENGINEERS
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NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION OF PHOTOGRAPHS '
MERINO POND DAM DUDLEY, MASSACHUSETTS
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3. CREST OF DAM FROM LEFT ABUTMENT.

I.-. *

4. VIEW OF SPILLWAY SHOWING BRIDGE, FLASHBOARDS AND SUPPORTS.
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5. DOWNSTREAM FACE AND TOE OF SPILLWAY. NOTE FLOW EXITING FROM WALL.
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7. PORTIO OF DOWNSTREAM FACE OF DAM LOCATED TO THE LEFT OF THE SPILLWAY.
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APPENDIX D

MAPS AND HYDRAULIC/HYDROLOGIC COMPUTATIONS

Page No.

DRAINAGE AREA MAP D-l
DAM FAILURE IMPACT AREA MAP D-2

COMPUTATIONS

Elevations; Surface Areas; Storage Volumes;
Test Flood Determination D-3

Stage-Discharge Relationships D-4
Stage-Discharge and Storage-Elevation Curves D-5

. Surcharge Storage Routing D-6
Dam Failure Analysis D-7
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